fabricate bulk epoxy molds capable of resisting high temperatures and pressures. Second, a method was developed to emboss 23 through-holes in a PS layer, enabling creation of large arrays of independent microfluidic systems on a single device without need to 24 manually create access ports. Third, thermal bonding of PS layers was optimized in order to achieve quality bonding over large arrays 25 of microsystems. The choice of materials and methods was validated for biological function in two different cell-based applications to 26 demonstrate the versatility of our streamlined fabrication process. demolding steps were similar to the non-through-hole approach.
255
Note that although PS is able to reflow at these temperatures, the 256 sample needed to be thinner than the height of the tallest mold 257 features by ∼100 μm to achieve complete penetration of the mold. for us to extend this work to achieve high bond quality over large 509 arrays of microsystems. Since it has been suggested that thermal higher forces and longer times (1800 kgf for 60 min) showed 526 significant deformation ( Figure 3C ). We quantified bond strength 527 for different values of the applied force (900, 1350, and 1800 kgf) 528 and the dwell time (15, 30 , and 60 min) using a crack propagation 529 method that determined bond surface energy ( Figure 3D ). for our devices (the recommended bonding recipe in Figure 2G ). sided treatment and ∼10-fold for two-sided treatment; Figure 3G ). 
